Vegetative propagation of big sagebrush (Artemisiu tridentutu Nutt.) is often desirable to preserve valuable characteristics of ecotypes for use in disturbed site rehabilitation and range research. Previous research is not clear with regard to procedures for sagebrush propagation.
Big sagebrush (Artemisia tridentutu Nutt.) is one of the most important shrubs in the western United States because of its wide distribution and value in providing habitat and food for domesticated and wild animal species. The many ecotypes of big sagebrush are adapted to a variety of sites, thus making it desirable for disturbed site rehabilitation. A method for asexual propagation of big sagebrush is needed to permit direct reproduction of promising ecotypes. This would avoid the delay inherent in breeding and field-testing programs.
Information on cuttage propagation of big sagebrush is particularly scarce. One of the earliest references to sagebrush propagation is by Taylor (1927, p. 84) , who indicated that Artemisia tridentutu cuttings rooted to a lesser degree than A. ubrotunum when short, twiggy cuttings were taken along with a short portion of main stem (a heel cutting) in July and August. Wallace and Romney (1972, p. 95) found that big sagebrush cuttings were easy to root when succulent, vigorous material from young plants was treated with 0.3% indolebutyric acid (IBA) and maintained in a mist chamber. Others have mentioned using big sagebrush rooted cuttings in their investigations but provided no clues as to how the material was propagated (Lunt, et al. 1973) . We report here the results of three experiments conducted to define the influence of synthetic auxin rates, plant dormancy, and individual source plants on rooting performance of big sagebrush stem cuttings. 
Methods

General Procedures
This work relied on a basic procedure developed during 1975. The preliminary work and other relevant information were described by Alvarez-Corder0 ( 1977) . Cuttings were prepared in the field from terminal and lateral twigs, with intact terminal buds. Hand clippers were used to take the material from the base of the previous season's growth. The cuttings, which ranged in length from 8 to 12 cm were treated and planted within 36 hours after collection.
Leaves and buds were removed from the basal portion of each cutting. The defoliated portion of each cutting was dipped in water and afterwards into a talc-base indolebutyric acid' IBA mixture. Each cutting was lightly tapped to remove excess powder. Control cuttings were treated only with water. The basal portion of each cutting was than inserted into a peat pellet' previously expanded with water.
A wooden frame covered with a clear-plastic film was built on top of a glasshouse bench to serve as a rooting chamber. Automatically regulated stem pipes under the bench provided uniform heating. Water spray applied daily insured adequate moisture conditions.
The number of rooted cuttings in the treatment combinations were expressed as a percentage. These data were subjected to angular (inverse sine) transformation prior to analysis. The appropriate analysis of variance procedure, followed by Duncan's new multiple range test were applied to the data from the three experiments. Details of each experiment are described below.
Response to IBA Concentration: Experiment 1
To test the stimulative effect of IBA on sagebrush adventitious root production, Artemisia tridentuta spp. vaseyanu stem cuttings were treated with various concentrations of commercially available IBA. The source plants were randomly selected from a natural stand growing on gravelly soil in the mouth of Green Canyon, located about 6 km northeast of Logan, Utah. All sampled plants were growing within a 100-m radius on an alluvial terrace. Approximately 30 cm of snow lay on the ground when the cuttings were obtained on February 3, 1976. One hundred cuttings were taken from each of four plants during the early morning hours. All four plants were mature and dormant (inactive) at the time of cutting collection. Five treatments were applied in a randomized complete-block design: control (no IBA applied), 0.1% IBA, 0.3% IBA, 0.8% IBA, and 2.0% IBA. Twenty cuttings from each plant were assigned to each treatment. All cuttings were identified as to their plant origin to assess the performance of each source plant. After planting, the cuttings were placed in plastic trays with drainage holes. The trays were then placed inside the clear-plastic enclosure.
Cuttings were kept in the rooting facility for 52 days. During the rooting period the daytime ambient temperature ranged from 20 to 23°C. Night temperature was maintained above 13°C. 
Influence of Date of Collection on the Effectiveness of IBA Treatments: Experiment 2
A second experiment was designed to test the influence of plant dormancy on rooting of IBA-treated cuttings taken during the transition from dormancy to active growth. Source plants were Artemisia tri&-ntata wyomingensis randomly selected from an area near the experimental revegetation site for two prototype oil shale lease tracts 6 km south of Bonanza, Utah. Twenty mature plants, uniform in size and vigor and exhibiting few or no signs of grazing damage on their stems, were permanently identified. The plants selected were located on moderately sloping terrain within an area of approximately 4.5 ha. The plant cover of the area was typical of the Atriplex confertifolia Ton-. & Frem. vegetation type described in the baseline vegetation study conducted on the tracts (VTN, 1977) .
(3) and inherent rootability of the stock plant being propagated.
In general, rooting increased as a function of the increase in concentration of IBA applied (Fig. 1) . The rooting of subspecies vaseyana cuttings treated with 0.8% IBA was significantly higher than was observed in untreated cuttings or in those receiving 0.1% IBA. The highest level of IBA (2.0%) stimulated significantly more rooting than occurred in control cuttings and more than that of cuttings given 0.1 and 0.3% IBA. The effects of the two highest IBA levels did not differ statistically.
Cuttings were collected four times (March 26, April 10, April 24, and May 8) to encompass the approximate period from growth initiation (budshoot activation) to active vegetative growth at the end of spring. A randomized, complete-block design was used to assess the affects of a control treatment (no IBA), a low concentration (0.3% IBA) and a high concentration (2.0% IBA) of synthetic auxin. A set of five different plants was assigned to each of the four sampling dates. At each date, 90 cuttings were taken from each plant and equally divided among the IBA treatments. Thus, five replicates of 30 cuttings were subjected to each treatment, at each sampling/date combination.
The results obtained with subspecies wyomingensis cuttings indicated that 2.0% IBA was more effective than 0.3% IBA in rooting cuttings obtained in the spring. All cuttings not receiving IBA failed to produce adventitious roots, whereas those given the low level of auxin exhibited a significant amount of rooting. Cuttings treated with the high auxin level exhibited a significantly more vigorous rooting performance (2 1% average rooting over all spring dates) than those given the low IBA concentration.
Apparently 2.0% IBA was more effective than 0.3% IBA in overcoming the low rootability of cuttings from certain source plants (Fig. 2) . Cuttings from every source plant A fine mesh screen of galvanized metal was added to the rooting facility and the cutting-pellet units were placed directly on the screen instead of in plastic trays. The duration of the rooting period was set arbitrarily at 40 days. Air and peat pellet temperatures were monitored inside the rooting facility from March 26 to June 16, when the last sample of cuttings was evaluated. Peat pellet temperature averaged 19°C and air temperature averaged 23°C. On sunny days, a more pronounced temperature increase occurred in air than in pellets. The number of sunny days during the rooting period of each of the four sampling groups of cuttings was approximately equal. Experiment 3 was designed to test the rootability of cuttings taken over a period of time from the same source plants. This experiment was carried out simultaneously with experiment 2, using additional plants of subspecies A. wyomingensis randomly selected in the same locality. A randomized complete-block design was used to compare the performance of cuttings collected from five source plants four times (March 26, April 10, April 24, and May 8). Thirty cuttings were taken from each source plant at every sampling. All cuttings were treated with 2.0% IBA and placed with those of Experiment 2 for an identical rooting period. that responded to the low IBA level exhibited their highest performance with the high IBA treatment. In addition, the high treatment level was effective on six of the twelve source plants whose cuttings failed to respond to the low level of IBA.
SAMPLING DATE
Results and Discussion
There were no significant (P=O.O5) interactions between IBA treatments and spring dates of collecting cuttings. All 
